Wednesday, December 08, 2004

Semantic Interoperability: What the CIO Council Has Done, Is Doing, & Could Do.

Talking Points for the O Case by Brand Niemann, Co-Chair of the Semantic Interoperability Community of Practice (SICoP) to the AIC Leadership.
A recent presentation entitled “Be Enterprising” to the Federal Enterprise Architecture community on the European Interoperability Framework by Jaap, Schekkerman, Founder, President and Thought Leader of the Institute for Enterprise Architecture Development (IFEAD), July 3, 2004, made the distinction between three types or levels of interoperability:

(1) Organizational Interoperability: Concerned with business goals, modeling business processes, and bring about collaboration between those wanting to exchange information but that may have different internal organizations and structures for their operations.

(2) Technical Interoperability: Concerned with the technical issues of linking up computer systems and services; and

(3) Semantic Interoperability: Concerned with ensuring that the precise meaning of exchanged information is understandable by any other application not initially developed for this purpose.

Note: This was recently released in the European Commission’s Interchange of Data Between Administrations (IDA) Report on its European Interoperability Framework for Pan-European E-Government Services.
Definition: Semantic interoperability is an enterprise capability derived from the application of special technologies that infer, relate, interpret, and classify the implicit meanings of digital content, which in turn drive business process, enterprise knowledge, business rules, and software application interoperability.

Source: Adaptive Information: Improving Business Through Semantic Interoperability, Grid Computing, and Enterprise Integration, by Jeff Pollack and Ralph Hodgson, Wiley Publishing 2004. This book is highly recommended reading.
Important Note: This book is a collaborative effort by Jeff Pollack and Ralph Hodgson who discovered one another at the First Semantic Technology for E-Government Conference at the White House Conference Center, September 8, 2003!
An Agency Problem Statement at the First Conference by William Sonntag, Chief of Staff to US EPA CIO, Kim Nelson, "Is my child safe from environmental toxins?" 

became a pilot project when about six months later the tools from Unicorn were thought to be mature enough to try this semantic information management problem. This was demonstrated to EPA on August 16th and is being implemented by Department of Homeland Security's Metadata Center of Excellence (SAIC).
The First Conference itself was the culmination of a CIO Council Web Services Working Group Pilot Project because Mark Forman, former Chair of the CIO Council, said to me ‘go and do pilot projects - open collaboration with open standards - because users never know what they want until they see what they can get’.

The original pilot by TopQuadrant, The FEA Capabilities and Reuse Manager, is now being implemented for the SWANS Conference, February 8-9, 2005 (see below). The 

"core component" of that pilot, the FEA Reference Model Ontology (FEARMO) is being developed by the GSA CIO's Office (George Thomas and Rick Murphy) and will be demonstrated today. TopQuadrant has a Gallery of Capability Cases at http://www.topquadrant.com/topGallery/tq_topgallery.htm and is doing pioneering work with Semantic Technologies in support of the NASA Space Shuttle Program.

The rest of the pilot involves RSS/RDF feeds and their storage and retrieval similar to probably the most famous Semantic Web application, FOAF-a-Matic (Friend of a Friend) which is driving many new interesting developments in online communities. See http://www.ldodds.com/foaf/foaf-a-matic.html. RSS/RDF are abbreviations for Rich Site Summary and Resource Description Framework, respectively.

The CIO Council's Best Practices Committee recognized the importance of semantic 

interoperability and charted a Community of Practice (CoP) in April 2004 as a public-private partnership to develop best practices for implementing semantic technologies and the vision of the Semantic Web in agencies and across the government.

The Semantic Interoperability Community of Practice (SICoP) has produced Module 1 

of a three-part White Paper Series for release to the Architecture & Infrastructure Committee today entitled "Introducing Semantic Technologies and the Vision of the 

Semantic Web". Modules 2 and 3 deal with the Business Case for Semantic Interoperability and Implementing the Semantic Web, respectively, and are scheduled to be released in 2005.

The Module 3 Team is being lead by Mike Daconta, Metadata Program Manager for the DHS, who has already brought significant leadership to the FEA Data Reference Model 

(DRM) and the data interoperability challenges of Executive Order 13356 as well as to his own agency in a short time.

The SICoP also produced the very successful Second Annual Conference on Semantic 

Technologies for E-Government, September 8-9, 2004, and is supporting the DARPA 

Agent Markup Language (DAML) Program in the production of the Semantic Web Applications for National Security Conference (SWANS), February 8-9, 2005, that 

will feature a trade show of promising pilot projects waiting to be implemented. The keynote presentations at this conference will be provided by Tim Berners-Lee, John Gilligan (Air Force CIO), Steve Cooper (DHS CIO), and Gary Winkler (Army CIO's Office). The DARPA DAML Program is where many of the current Semantic Web Standards originated.

The SICoP collaborates with other CoPs, especially the Ontolog Forum, a citizen-centered CoP that compliments our government-centered CoP, and which made 

excellent contributions to the recent Semantic Harmonization Session, December 1, 

2004, at the EIDX Quarterly Meeting hosted by Sun Microsystems (Jon Bosak) with "A 

Case for the Ontological Expression of E-Business Standards" and "Explict Semantics 

for Business Ontology - An Interim Report from the Ontolog Forum". My take on this 

was that current standardization efforts using ISO 11179, UN/CEFACT Core 

Components, UDEF, etc. do not have enough semantics for harmonization with one 

another and that a Common Upper Ontology that supports first order logic is 

required.
SICoP also partnered with 5 other XML-based CoPs in a Town Hall Meeting at the XML 

2004 Conference, November 15-19, 2004, in Washington, DC, its members provided at 

least 8 presentations at the conference, and it will be the subject of forthcoming articles in Government Computer News and Federal Computer Week.

SICoP has supported the AIC's Semantic Interoperability Study Interest Group (SISIG), the Army's Common Upper Ontology Working Group (CUO WG), the development 

of the FEA Data Reference Model (DRM), the Federal Health Architecture, and the Categorization of Government Information Working Group (CGI WG). With respect to the latter, it strongly recommends that the AIC help OMB (1) better integrate the recommendations across all three WGs (Categorization, Electronic Records, and Content Management), (2) provide more involvement of the vendor and standards communities, (3) develop an architecture that is part of the DRM and that Webmasters understand, and (4) develop a business case that that is feasible (e.g. an object identifier system for 

2 Billion government documents that costs 25 cents per object for a total of $500 

Million is probably not feasible!).

Michael Daconta's presentation "Designing the DRM for Information Sharing" to the  

October 19th Collaborative Expedition Workshop and to the AIC Full Committee on 

November 18th provides a multi-layer DRM architecture that agency pilot projects 

have already begun to implement successfully (e.g. SSA, IRS, IC MWG, Collaborative 

Expedition Workshop's Wiki, SICoP's Dynamic Knowledge Repository, etc.) and which 

the CIO Council should continue to encourage and expect in agency and lines of 

business business cases. The eGov Act of 2002 in fact calls for 5 interagency DRM 

pilot projects that could/should use state-of-the-art semantic technologies and 

Semantic Web standards to produce "decentralized, but connectable" integrations of 

unstructured and structured government data and the programs that produce them.
You are all invited to our Collaborative Expedition Workshop tomorrow at the NSF entitled “Toward Coherence in Knowledge Through All Things Ontological: Making Sense Together” that will feature Professor Mark Musen, Head of the Stanford Biomedical Informatics Program and Founder of the Protege Project speaking on "Building ontologies from the ground up: When users set out to model their professional activity".

Now lets turn to the demonstration of the FEA Reference Model Ontology (FEARMO) this is being developed by Rick Murphy in the GSA CIO's Office and by Ralph Hodgson of TopQuadrant.
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